Background: Medication communication from physicians to patients often is poor, by this among others enhancing the risk of non-adherence. Portfolio entries and written evaluation suggest that participants' positions and attitudes are influenced.
Introduction
During every second physician-patient consultation a drug is prescribed [1] , [2] . All over the world poor (medication) adherence (i.e. non-adherence) is an essential problem [3] . Sufficient adherence on the other hand can improve treatment results [e.g. [4] , [5] . Non-adherence is often due to poor communication between physicians and patients. Furthermore, treatment decisions are often made by the physician [e.g. [6] , [7] , though patients want to participate [e.g. [8] , [9] . Findings that in only about one third of prescription talks physicians touch risks and adverse events [10] , [11] , though these issues are of particular importance from the patients' view [12] , [13] , indicate essential deficits in medication communication. One reason for physicians' communication deficits is that this subject has been largely neglected in under-and post-graduate education [14] , [15] . However, particularly for young doctors the ability to communicate in a patient-oriented manner and to inquire important information about the patient is an essential, "non-pharmacological" prerequisite for safe drug prescribing [16] . Here we introduce a project aiming at the improvement of physicians' key skills. The project is part of a Cologne curriculum on (medical) communication and emphasizes enhancement of (medication) adherence via purposeful communication and shared decision-making (SDM). A (model) guide is developed to help medical students coping with subject-and communication-related requirements by conducting a structured medication conversation. Students are given the opportunity to practice their communication competencies in a simulated prescription talk. A further aim was to force students to critically deal with potentials and chances of communication in this particular medical field and by this to sensitize students and to influence their attitudes. A checklist developed along our (model) conversation guide was used to evaluate simulated prescription talks.
Description of the project (methods)

Setting
In the Cologne medical curriculum, electives are to deepen contents of disciplines and areas that are of a student's particular interest. Since the winter term 2013/2014 the Centre of Pharmacology offers the oneweek elective described here. Students who have passed the course on basic pharmacology are allowed to attend. The extent of 8-9 hours in total is similar to other electives offered at our medical faculty. Maximum number of participants is restricted to 12 considering the teaching formats. The course was conducted by KH and JM.
Contents and (teaching-) methods
Units and process of the course
Traditional and more innovative methods are combined. Using the example of arterial hypertension paper cases are provided to prompt students to work out and deepen contents related to drug prescribing and medication communication. The following aspects were considered to be relevant regarding a prescription talk (see Figure  1 ):
• medication adherence (e.g. extent, reasons, effects, possible interventions) • shared decision-making (e.g. steps and strategies, areas of application, effects on physician-patient relationship) • risk communication (e.g. "kinds of risk" in medicine, conveying statistical information in layman's terms) • inclusion of a patient's personal background into a treatment decision (e.g. compatibility of treatment plans and workaday life) • instruction on drug application (e.g. extent of essential information).
The elective starts with the participants treating a paper case according to problem-based learning (PbL). In brief, the case describes a suboptimal physician-patient communication in the context of a first-time prescription of an antihypertensive drug. The patient is insecure regarding how to take his medication, the drug's effects and side effects and in the end becomes non-adherent. At the end of the first PbL session of about 45 minutes students define learning goals that -due to case construction -should be related to the relevant aspects mentioned above. Immediately after that a short input on basics of antihypertensive drug treatment is given. Two days later students meet for the second PbL session to discuss what they have found regarding their learning goals. For treating learning goals, some relevant publications are provided by an internet-based learning platform (ILIAS). The second PbL session is immediately followed by a workshop where the students together with a staff tutor develop a guide for a medication conversation based upon the aspects of drug treatment and patient participation discussed so far. Since in some settings shared decision-making (SDM) has been shown to be outcomerelevant [17] , [18] , SDM criteria as described by Charles et al. [19] , [20] and the derived practical steps [7] are considered. Furthermore, recommendations on how to give essential drug information are addressed [11] . The overall aim is to develop a guide that acts as an aid to orientation regarding coverage of important contents and giving a helpful structure for a prescription talk. The students have to decide by themselves whether and to what extent they follow this guide in the coming simulation, since we do not want to demand too much of them in that short time period. Furthermore, an important issue of communication is authenticity and this might necessitate an individual adaption of the (model) guide that is developed together. Participation in the simulated prescription talks at the end of the course is voluntary and due to time reasons has so far been limited to six simulations per term. Simulations have been standardized by writing a script describing a patient's history and biography. In brief, the patient has an appointment with his general practitioner for a medication communication regarding drug treatment of a newly diagnosed arterial hypertension. Preexisting bronchial asthma and gout limit first line options according to current treatment guidelines [21] . Thereby students' preparation of pharmacological subjects and the expenditure of time needed for the conversation itself are reduced. Every simulated talk is restricted to a maximum of 15 minutes. The conversation is observed by two tutors who give feedback on the basis of a checklist (see 2.2.2). The talk is videotaped and the video file is handed over to the student if he or she wants. The students are asked to fill in portfolios during the course. In three steps participants' attitudes regarding medication adherence and physician-patient communication in this context are addressed (see Figure 1) . Furthermore, students are asked to reflect their own strengths and weaknesses in communication and thereby to define own goals for this course (portfolio task 2). In terms of a pre-post reflection, students are invited to state one to two weeks after the course what they think they have picked up finally (portfolio task 3). Portfolio forms are provided online and students are asked to send each task to one of the tutors to allow for individual consideration (e.g. during feedback on the simulated conversation). The elective closes with a short (10-15 minutes) written test and an informal feedback session.
Model guide for a prescription talk
The content of the (model) conversation guide that is developed together with the students covers current literature findings on drug treatment [e.g. [4] , [11] , [21] , [22] and research on health services and communication [e.g. [7] , [8] , [12] , [15] , [23] , [24] . Thus, aspects of drug information, risk communication and patient participation are considered. Regarding relevance, correctness and applicability, a first draft of the guide was reviewed by general practitioners associated with our medical faculty. Based upon their feedback slight modifications were made. There have been three reasons to derive a checklist from our (model) guide on medication communication:
1. The checklist should allow for a specific "semiquantitative" feedback regarding the simulated conversations at the end of the course. 2. The checklist should be used to test for the applicability of our conversation guide in general. 3. The checklist should allow to assess conversations in other contexts but our elective, too (e.g. conversations conducted by students who did not attend our course).
By using our checklist, we assessed whether and to what extent the several items are realized in a conversation. We chose an ordinal scale (yes/in parts/no) and tested its applicability. The 22 checklist items can be grouped into seven scales (cp. Figure 2 ) that can be referred to within an individual feedback.
Statistics and analyses
Mean values and standard deviations are given, in case of evaluation data weighed averages. Quality criteria of our checklist were analyzed using SPSS 23 and Excel 2013. As a measure of internal consistency and interrater reliability Cronbach's α was calculated. An α≥0.5 was taken as appropriate for scientific purposes, an α≥0.8 as sufficient for using the items or scales for summative assessment. Items and scales were defined as selective if the coefficient of an item-total correlation was ≥0.32. Descriptive analysis of student conversations by our checklist was based upon frequencies of fully fulfilling a particular item (i.e. number of "yes"-markings). By summarizing content analysis according to Mayring [25] portfolio tasks 2 and 3 were analyzed. For this, the software MAXQDA was used.
Evaluation / results
Feasibility and acceptance of our elective
Until submission of the manuscript, our elective has been conducted five times. Since the start during winter term 2013/2014 the number of participants has been continuously rising up to 10 on average. After the first piloting phase (2013/2014) slight changes regarding the schedule were made: instead of the input on antihypertensive treatment the first PbL session was chosen as the very starting point to emphasize the student-centered character of the whole elective and thus to avoid wrong expectations in this regard. This schedule (see Figure 1 ) has proven its worth until now. The faculty's course evaluation via the online platform uk-online used German school grades, i.e. "1" as the best and "5" as the worst possible grade. Referring to our elective students' evaluation during the period 2013-2016 was 1.3±0.2 regarding "lecture", 1.4±0.2 regarding "small-group teaching", and 1.6±0.5 regarding "assessment" (i.e. simulation and knowledge test in case of our elective). Written commentaries added by the students appreciated the diversity of learning / teaching formats and the opportunity to apply the course content in a simulated conversation. Some participants claimed more those opportunities during their medical studies and/or involvement of more patient-sided disciplines.
Checklist to evaluate a medication conversation
The checklist (see Figure 2 ) was applied by KH and JM to all 22 conversations simulated until winter term 2015/2016. KH and JM judged the applicability of the checklist as good. The ordinal scale allowed for a differentiated assessment of the students' performance. The checklist was perceived as useful for giving a meaningful feedback. Internal consistency of the checklist as applied by the two raters was α=0.84 and 0.75, respectively. As a measure of inter-rater reliability a Cronbach's α of 0.52±0.28 for single items was calculated, with rather low values regarding the "in parts"-option. Referring to the scales Cronbach's α was 0.65±0.15 on average, with three scales out of seven showing an α≥0.75, and another two showing an α>0.6. 13 out of 22 single items turned out to be selective. Referring to the particular sum score all seven scales were selective with correlation coefficients of 0.49±0.11 on average. In summary, quality criteria thus allow to use the checklist for scientific purposes.
Learning progress and domains of learning goals
For assessing the progress of learning and the development of competencies we addressed cognitive and affective domains via checklist and portfolio, respectively [cp. [26] ].
Cognitive domain of learning: application of the conversation guide
Demonstration of competencies covered by our (model) conversation guide in simulated prescription talks was assessed by using our checklist (see Figure 2 ). Deficits regarding application of some steps of SDM were revealed, e.g. initiation of patient participation at the beginning of the conversation (scale #1). The desire for participation was inquired by only two (rater 1) or even one (rater 2) of 22 students. Inquiry of individual circumstances that might affect the course of a treatment (item #3.3 of scale #2) was sufficient (i.e. marked with "yes") in only one (rater 1) or two (rater 2) conversations. Furthermore, weighing up treatment options together with the patient and thereby taking into account patient's life style and personal situation (item #6.2) was realized once (rater 2) or not at all (rater 1). Of note, students were free to decide whether and to what extent they applied the (model) guide. Thus, lack of a particular issue is not inevitably indicating a failure but may be due to a willful decision. However, only two students frankly stated that they disliked the guide relating to their own conversations.
Other aspects of a prescription talk were realized more often. For example, in many simulated conversations description of the different treatment options (scale #3) comprised explanations of several drug-related information: items #4.1, #4.3 and #4.5 were marked with "yes" by rater 1 or 2 in 63% (14) or 68% (15), 95% (21) or 72% (16) , and 77% (17) or 63% (14) of the conversations, respectively. Conversations were closed according to scale #7 ("bringing about a stipulation regarding the realization of the treatment decision") in 50% (item #8) and 63% (items #8.1 and #8.2) of the cases.
Affective domain of learning: attitude and motivation
The opportunity to record attitudes and the individual learning progress by answering the portfolio questions 2 and 3 (see Table 1 ) was taken by 28 and 18 out of 40 participants, respectively. 13 out of 18 students stated that an initial uncertainty regarding the prescription talk was abolished during the course and that eventually there was a good starting point for future medication communication (additional practical training assumed). Answers on the question "What did I pick up from this course?" have been merged into categories (see Table 1 ). Overall, an enhanced awareness of the impact and potential of physicians' communication in terms of communicating purposefully and strengthening patients' self-determination by explaining and engaging was indicated.
Discussion
During the last years, communication competencies became more and more important in medical education as can be taken e.g. from the German nationwide catalogue of learning objectives (NKLM, http://www.nklm.de) from 2015 [27] . Prior to this, education and research focused rather on history taking since this plays an important role in initializing physician-patient communication. However, problems evolving later on, e.g. when a treatment decision has to be made, have not yet been considered sufficiently. In this context Elwyn et al. complained a "neglected second half of the consultation" [15] . In spite of efforts to fight research deficits regarding this "second half" [6] , [8] , [15] , [28] , [29] , [30] , [31] , [32] , there is still a gap, namely the prescription talk as a common endpoint of the consultation. Furthermore, the obvious problems with poor medication adherence [4] , [33] and the putative importance of the prescription talk for enhancing adherence [34] , [35] necessitates emphasizing "the second half of the consultation" in (undergraduate) medical education from our point of view. According to a recent review, the use of simulation patients is promising particularly in pharmacological education [26] , since this would not only enhance students' sense of responsibility regarding drug safety, but also foster a patient-oriented communication. In agreement with this, the portfolio entries of our participants show that the offered syllabus regarding medication communication in general and the simulation of such a conversation in particular enhance the aware- Figure 2 : Checklist for evaluating a prescription talk (marking of single items with "yes", "in parts", or "no"). Number of "yes"-markings per item by two raters are given who independently assessed 22 simulated conversations. Table 1 : Results of the analysis of students' portfolio entries regarding the question "What did I pick up from this course?". Using the summarizing content analysis according to Mayring [25] individual answers were merged into categories (first column). For each category, an exemplary portfolio entry is provided (second column). The third column gives the frequency of portfolio entries covering a particular category.
ness of patients' desire to participate. In addition, many of our students stated that the simulated prescription talk was an important and helpful experience and in our opinion, it is the indispensable highlight of our elective. The project described here may play an important role to fulfil requirements resulting from the above-mentioned NKLM in the area of negotiation (chapter #14c of the NKLM). Examples directly related to clinical pharmacology and pharmacotherapy are competencies and learning goals aiming at adequate risk communication (#14c.4.2), addressing non-adherence (#14c.4.1.1), or applying the method of shared decision-making (#14c.2.1.9). Given that our elective in the following proves its worth, we will integrate this course into the obligatory part of our medical curriculum. Furthermore, a transfer to disciplines characterized by extensive drug prescription (e.g. general medicine or internal medicine) is planned, both in under-and postgraduate education. A current study aims at proving applicability of our (model) conversation guide in physicians' daily routine and putative effects on satisfaction with a prescription talk in a clinical setting. Limitations of our study are the rather low numbers of participants. Furthermore, we have to assume a selection bias since it is likely that mainly students with a particular interest in the treated subject have chosen this elective. Of note, the University of Cologne runs a reformed medical curriculum. Taken together the transferability of our results thus might be limited. It should be considered that pharmacologists in Cologne are not directly involved in patient care and that we thus mainly refer to literature data and less or more informal feedback from clinical colleagues. It is particularly important to note that our (model) guide for medication communication is not yet clinically validated, though it covers actual deficits of advanced medical students [36] .
Conclusions
After attending our newly developed elective medical students feel more secure regarding prescription talks and state an enhanced awareness of not always obvious but definitely relevant aspects like patient participation and adherence improvement. Though the realization of specific competencies has to be practiced further, our participants' feedback indicates that we were successful in pointing out new perspectives on physician-patient communication and an adequate, if possible pari passu engagement of patients.
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Einleitung
Bei etwa jedem zweiten bis dritten Arzt-Patient-Kontakt werden Arzneimittel verordnet [1] , [2] . Weltweit stellt aber die häufig unbefriedigende Adhärenz (Therapietreue) der Patienten 1 ein Problem dar [3] . Eine gute Adhärenz hingegen kann sich positiv auf den Therapieeffekt auswirken [z.B. [4] , [5] . Ursachen für eine schlechte Therapietreue sind oft in der Kommunikation zwischen Ärzten und Patienten zu finden. Darüber hinaus werden Therapieentscheidungen häufig von Ärzten getroffen [z.B. [6] , [7] , obwohl ein Großteil der Patienten hieran beteiligt sein möchte [z.B. [8] , [9] .
Defizite bei der Kommunikation über die (Arznei-) Therapie zeigen sich auch darin, dass in nur ca. einem Drittel der hausärztlichen Verordnungsgespräche Risiken und Nebenwirkungen eines Arzneimittels vom Arzt adressiert werden [10] , [11] , obwohl Patienten genau diese Informationen als besonders wichtig empfinden [12] , [13] . Ein Grund für die häufig mangelhafte ärztliche Kommunikation ist, dass dieses Thema in der medizinischen Ausund Weiterbildung lange vernachlässigt wurde [14] , [15] . Dabei ist gerade bei Berufsanfängern die Fähigkeit, patientenorientiert zu kommunizieren und wichtige Auskünfte aktiv vom Patienten zu erfragen, eine der wesentlichen, nicht-pharmakologischen Voraussetzungen für eine sichere Arzneitherapie [16] . 
Leitfaden für das Verordnungsgespräch
Die Inhalte des gemeinsam zu erarbeitenden (Muster-) Leitfadens orientieren sich an aktueller Literatur zu Arzneitherapie [z.B. [4] , [11] , [21] , [22] sowie Versorgungsund Kommunikationsforschung [z.B. [7] , [8] , [12] , [15] , [23] , [24] . Er umfasst Aspekte der Information zu Arzneimitteln, der Risikokommunikation und der Patientenbeteiligung. 
